Aim: Population aging is increasing in low-income countries. Despite this, there is distinct lack of knowledge about the prevalence of comorbidities and determinants of frailty among older people in these countries.
Introduction
Nepal is a low-income country and, like many other developing countries, has been successful in lowering both infant and premature mortality. As a result, life expectancy in Nepal has increased from 60.5 years in 2000 to 67.0 years in 2011. 1 Of Nepal's population of 31 million, 5% are aged ≥65 years, and this is set to rise in the future. 1 Despite this, care provision for older members of the family is no longer prioritized in the traditional way. [2] [3] [4] The situation is compounded by the changing role of women in society, youth migration and urbanization. 1, 4 Gurkha welfare pensioners are the ex-Gurkha soldiers or their widows, who were made redundant post-world wars around the late 1960s. They did not qualify for British Army pension criteria because of having <15 serving years. Most of the surviving soldiers or widows are currently facing poverty and old age. The Gurkha Welfare Trust, a charity organization, provides approximately £40 per month and basic healthcare facilities to the qualified pensioners, as a debt of honor. 5 Studies carried out in low-and middle-income countries show that frailty in old age is associated with social vulnerability 4 and increased mortality, 6 and disability, falls and poor cognitive status were identified as strong determinants of frailty. 7, 8 Frailty, comorbidity and disability are associated with increased demands of healthcare needs, cost and increase risk of hospitalization, and eventually increases the dependency on others for activities of daily living. 9 Therefore, frailty indicators can be useful in developing and targeting effective measures to prolong healthy independent living and delay dependency of older people. 10 To date, no prevalence data on frailty are available for Nepal, and the determinants of frailty in this largely vulnerable and growing older population are unknown. In the present study, we primarily aimed to estimate the prevalence of comorbidities in older Gurkha welfare pensioners in Nepal, and secondarily aimed to estimate the prevalence of frailty and identify its determinants.
Methods
The study participants were welfare pensioners from the Gurkha Welfare Trust from the Gorkha, Tanahu and Lamjung districts in rural Nepal. The area welfare centers of these three districts were chosen because they have a relatively higher number of welfare pensioners than any other districts of Nepal. These areas consist of hilly regions with agricultural villages. People who are entitled to the Gurkha Welfare Trust are ex-servicemen of the Gurkha regiment and their wives if they were no longer alive. Surviving pensioners or widows from some parts of these districts have to walk by foot on paths with uneven surfaces, which increases the risk of falls and injury, for several days to reach modern facilities, such as transportation and telecommunication. Urban refers to the main city of the district where important landmarks are located. Any address within the city limits was defined as urban.
The convenience sampling method was used, and data were collected during the time of pension withdrawal between March and April 2014. Participants were informed about the project by the area welfare officer when they arrived to collect their pension payment. They were invited to approach the researchers if they were interested in participating, and it was made clear that participation was entirely voluntary. Permission was obtained from Gurkha welfare centers to carry out this research with their pensioners. Those who were unable to come up to Gurkha welfare headquarters for their pension because of physical functioning were visited at their homes. We developed a standardized needs assessment questionnaire based on the Camberwell Assessment of Needs for the Elderly.
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The tool covers a variety of areas in terms of needs for older people, and it can be used by investigators or participants without specific training.
Two researchers completed the questionnaire by faceto-face interviews with the participants or their relatives. Both researchers were fluent in English and were native speakers of the local language. Questionnaires were in English, but were translated to the Nepalese language while carrying out interview. Researchers who delivered the questionnaire had a pre-agreement on how to ask each question. Interviews took approximately half an hour per person. The questionnaires included questions on demographic data, health status and socioeconomic status, medical conditions, activities of daily living using the Barthel Index, 12 social support, and self-reported physical and mental well-being. We also assessed frailty using the Canadian Study of Health and Aging tool. 13 Participants with a clinical frailty score of ≥4 were considered as frail. 14 The Clinical Frailty Scale is an effective measure of frailty, and provides predictive information about death and the need for an institution.
As this was a needs assessment survey, no formal sample size calculation was carried out. We planned to carry out a survey on a sample size of approximately 200 participants. Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 17.0 (SPSS, Chicago, IL, USA). Descriptive comparison between two sexes was carried out, and univariable and multivariable regression analyses were carried out using variables that included the demographic aspects of individuals, socioeconomic status, health status and so on to examine the determinants of frailty defined as Canadian Study of Health and Aging score ≥4. We used all available data for univariate analysis; for the multivariable analysis, only those variables with a P-value <0.1 on univariate analysis were included. Table 1 summarizes the sex-specific sample characteristics of the study population. A total of 253 participants were included in the study. This represents approximately 28% of the total welfare pensioners Of the 253 participants, 12 (5%) were interviewed at home, whereas others were interviewed at the pension center. The majority of study participants (83.4%) were from rural areas. Large numbers of older women were widowers (95.3%) compared with older men, with a higher proportion of men still married and living with their partners. A majority of the widowed older women were living with their sons (48.5%) or daughters (16.0%), followed by living alone (20.7%) and other relatives (15.2%); for example niece, nephew, cousin, grandchild and distant relative. Most of the older women (96.5%) in the study had never been to school, but 37.8% of male participants achieved some level of educational attainment. A higher proportion of men reported alcohol consumption, and a higher proportion of older women were smokers.
Results
Visual impairment (61.6%) and hearing impairment (68.6%) were the major causes of disability among the oldest old (aged >90 years) followed by speech impairment. Overall, 56.9% (144/253) reported visual impairment, and a similar number (n = 143) reported hearing impairment. A higher proportion of older women reported gastrointestinal problems and unspecified pain than their male counterparts. Other commonly reported health problems included musculoskeletal problems, cardiovascular problems and breathing issues. Other conditions that were prevalent in this population were gum/tooth problems, falls and fracture, diabetes, Parkinson's disease, uterine prolapse, prostate enlargement, and kidney disease. Only one participant reported having a diagnosis of cancer. Anxiety and insomnia were the two most commonly reported mental health issues amongst older women. Other mental/psychosocial health issues reported included feeling low, loss of appetite, general fatigue, isolation and loneliness. Table 2 shows the univariate and multivariate models of the association between selected variables and frailty defined as Canadian Study of Health and Aging ≥4. Univariate analysis showed that the level of frailty increased with age (P = 0.01), living arrangement (P = 0.03) and smoking habit (P = 0.01). With regard to physical health, frailty was associated with breathing issues, unspecified pain, and fatigue, loss of appetite, gum disease, hearing impairment, falls and fracture. Mental health conditions, such as insomnia, isolation/loneliness and forgetfulness, were significantly associated with increased frailty in univariate models. Multivariable analysis indicated that frailty was independently and significantly associated with increasing age, living arrangement (living with son), smoking, breathing issues, unspecified pain and fatigue, dental issues, and falls and fracture in this population.
Discussion
The present study provides a comprehensive account of self-reported comorbidities and the determinants of frailty in older people of Nepal. For historical reasons and the recruitment strategy of servicemen under the British, people from the Janajati ethnic background were expected to be employed by the Gurkha regiments. This was reflected by the fact that the majority (82.2%) of the participants were from the Janajati ethnic background in the present study. Our study confirms that multiple disease conditions, disability, dependent living, smoking habit and mental health conditions are associated with increased frailty. To our knowledge, this is the first epidemiological study focusing on comorbidity and frailty in Nepal's older population.
Frailty and comorbidities are not synonymous. 15 The present study showed that large numbers of older people in Nepal were experiencing multiple symptoms in the cardiovascular, musculoskeletal and gastrointestinal systems, but they did not class themselves as a frail person. However, breathing difficulty was associated with frailty. Indeed, both asthma and chronic obstructive pulmonary disease are non-communicable diseases prioritized by the World Health Organization in low-income countries. 16 However, the estimation of their prevalence is highly influenced by environmental factors. 17 A study carried out in the Nepalese population identified that exposure to biomass smoke and smoking is associated with a deficit in lung function on adults. 18 Using open fire is the only option available for cooking in rural areas, and the same study identified that indoor air pollution is evident in such households. Additionally, availability, accessibility and affordability of the treatment vary widely according to socioeconomic conditions in countries like Nepal. Consistent with the finding of a longitudinal study carried out in Beijing, the present study shows that smoking is associated with increased frailly in both older men and women. 19 Unspecified pain and fatigue are often related to undiagnosed physical or mental conditions, such as rheumatic disease and depression. 20 This might be compounded by the fact that Nepalese older people who struggle financially and/or live in a remote part of the country often have difficulty in accessing healthcare for proper investigation and diagnosis. Subsequently, chronic undiagnosed conditions usually receive symptomatic treatment provided by local healthcare facilities without attempts to solve the underlying medical conditions. As identified by Sito et al., healthcare utilization in Nepal varies widely due to socioeconomic inequality. 21 Similarly, dental healthcare might be a low priority amongst the older population from rural parts of the country. Dental health issues often lead to dental pain, and are also associated with a lack of appetite that could lead to malnutrition and frailty. 22 Falls and fracture at old age are often related to visual and hearing impairment in developing countries, as well as developed countries. 23 Cataract, macular degeneration and glaucoma are highly correlated with aging. 16, 24 Fracture after fall frequently increases the risk of hospitalization, and leads to immobility and lack of self-confidence in older people. 7 Unsafe environmental conditions, such as uneven road surfaces, in this setting can predispose to falls and fractures, and might be thus associated with frailty. 25 Although the likely causal relationship in this direction is uncertain, as frailty is associated with increased falls and fracture risks. 26 It is more likely that the relationship between falls, fractures and frailty are bidirectional. 27 The prevalence and severity of mental health condition amongst older people is difficult to assess in developing countries, such as Nepal. 28 Mental health issues are low in the public health priority agenda, with inadequate funding and training of health workers. 29 The present study shows that mental health issues; for example, feelings of isolation and loneliness, insomnia, and forgetfulness, are significantly associated with frailty. This is not surprising, as both anxiety and depression have been previously identified as two important factors associated with insomnia in old age. 30, 31 Older people with insomnia have more comorbidities than those who do not have issues with sleeping. 31 Somatic distress amongst older people in previously conflict-affected countries, such as Nepal, could potentially be related with past experience, 32 and occur as a result of separation from family members and neighbors. 33 Consistent with the findings of previous studies amongst older people in Nepal, the present study identifies isolation and loneliness in old age among Nepalese older people, 34 and this could be related to heavy outmigration and urbanization of the young adults of the family. 33, 35 Similar to findings of other studies in lowand middle-income countries, this study identifies that forgetfulness along with other chronic conditions can lead to disability, dependency and frailty in older people. 36 There were some limitations to the present study. We relied on self-reporting of the medical conditions and the symptoms associated with them. The formal diagnosis from more reliable sources, such as medical records and laboratory results, were not available, as the study was carried out in a "real world" low resource setting. Nevertheless, we used validated questionnaires, which improved the reliability from the response of the participant. Indeed, different tools have been used for frailty assessment in low-and middle-income countries, but none of these have been fully validated for use in low-and middle-income countries. 37 Gurkha welfare pensioners receive a monthly pension of approximately £40, whereas the state pension for the rest of the older people in the country is approximately £5 per month. Indeed, in that sense, the study participants were well supported by the Gurkha Welfare Pension Scheme compared with the general population with regard to finance and provision of health services. Therefore, the study findings might not be necessarily generalizable to other similar populations in Nepal. However, the present study gives an opportunity to understand the magnitude of comorbidity and frailty associated with aging in the Nepal setting, where the population growth of older people is now faster than younger people. Our study covered just over one-quarter of pensioners from three districts, so there is potential for selection and sampling bias. A further study that includes the diversity of ethnic, geographical and socioeconomic background of the older people in Nepal would be required to confirm the present findings.
Comorbidity burden increases with biological aging, and it is associated with impaired quality of life, disability and dependence. For the first time, we assessed the comorbidity burden and determinants of frailty amongst older people from rural parts of Nepal. We concluded that frailty and comorbidity are common amongst older Nepalese welfare pensioners. This has significant implications for health and social care planning given the aging population.
